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General
All purchased chemicals were used without further purification. To perform anhydrous reactions flame-dried glassware under argon was used. Solvents were of chromatography grade and were dried using a SD Water solvent purification system (CH2Cl2, THF) or with 3Å molecular sieves. Dry column vacuum chromatography was carried according to the published procedure. 1 TLC was carried out on Merck pre-coated silica gel 60 F254 plates and compounds were visualised using UV light (254 nm) or PMA stain.
Preparative HPLC was performed on a Waters AutoPurification system using a Waters Atlantic T3 (30×100 mm, 5 µm) with a flow of 70 ml/min with an isocratic mobile phase containing 0.1 % formic acid in water (v/v).
Nuclear Magnetic Resonance Spectroscopy (NMR) spectra were recorded on a 600 MHz Bruker instrument and analysed using MestReNova software. Chemical shifts are reported in ppm (δ) using the solvent as reference. Peaks were assigned based on chemical shifts, COSY and HSQC NMR experiments. Coupling constants (J) are rounded to the nearest 0.5 Hz. High resolution mass spectrometry (HRMS) was performed in positive ion mode with MALDI ionisation on a Thermo QExactive Orbitrap mass spectrometer equipped with an APSMALDI 10 ion source and operated at mass resolving power 140,000@m/z200. DHB was used as matrix and lock-mass for internal mass calibration.
Glucuronide donor 2 2 and acceptor d4-3 3 were synthesised according to literature procedures. All analytical data agreed with those previously published. Acceptor 3 was commercially available.
Glucuronides 4 and d4-4 were partly purified intermediates used directly in the following hydrogenation step to give debenzylated glucuronides 5 and d4-5 that were fully characterised.
Methyl 2,3,4-tri-O-acetyl-1-O-(1-hydroxyeth-2-yl)-β-D-glucopyranosiduronate (5)
Bromide 2 (0.50 g, 1.26 mmol) and 2-benzyloxyethanol (3) (0.19 g, 1.26 mmol) were dissolved in anhydrous CH2Cl2 (40 ml) and stirred with molecular sieves (4 Å). After 1 hr the reaction mixture was cooled to −25 °C. After 1 hr at −25 °C, AgOTf (0.32 g, 1.26 mmol) and Ag2CO3 (0.35 g, 1.26 mmol) were added. The mixture was stirred for 2 hr at −25 °C and the solids were removed by filtration through a pad of Celite. The CH2Cl2 was removed in vacuo, sat. aq. NaHCO3 (50 ml) was added, and the mixture was extracted with EtOAc (3 × 50 ml). The combined organic phases were washed with brine (50 ml), dried (MgSO4), filtered and concentrated in vacuo. Most impurities were removed from the residue by DCVC [id 5 cm; 20 ml fractions; 0-100% EtOAc in n-heptane (v/v);
5% increments] to give glucuronide 4 as a colourless solid that was used with no further purification.
The crude glucuronide 4 was dissolved in anhydrous MeOH (10 ml) and Pd on activated charcoal (10% w/w, 20 mg) was added, and then the flask was fitted with a H2 balloon and stirred vigorously.
After 3 h the mixture was filtered through a pad of Celite and concentrated in vacuo. The residue was purified by DCVC [id 5 cm; 20 ml fractions; 0-100% EtOAc in n-heptane (v/v); 5% increments] to give alcohol 5 (0.28 g, 58% -over 2 steps) as a colourless solid. 
Methyl 2,3,4-tri-O-acetyl-1-O-(1,2-[ 2 H4]-1-hydroxyeth-2-yl)-β-D-glucopyranosiduronate (d4-5)
Prepared as described above from bromide 2 (0.21 g, 0.53 mmol) and acceptor d4-3 (83 mg, 0.53 mmol) to give alcohol d4-5 (0.14 g, 69% -over 2 steps) as a colourless solid. * a multiplet arising from one of the CD2-groups cannot be assigned due to overlap with the peaks at 72.4 and 71.1 ppm.
1-O-(2-Hydroxyethyl)-β-D-glucopyranosiduronic acid (1)
Alcohol 5 (0.10 g, 0.26 mmol) was dissolved in 1:4 water/THF (v/v) (7 ml) and NaOH pellets (0.15 g, 
1-O-(1,2-[ 2 H4]-2-Hydroxyethyl)-β-D-glucopyranosiduronic acid (d4-1)
Prepared as described above to give glucuronide d4-1 (27 mg, 39% † ) as white amorphous solid. † The final product was contaminated with 10 mol% 3-hydroxypropanoic acid (determined by 1 H-NMR). Most likely the impurity originates from the HPLC purification step. The minor impurity was of no consequence for the intended use and thus no further purification was conducted. 
